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(54) SENSOR TO BE MOUNTED ON NAIL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor capable of 
detecting a fact that a finger is brought into contact 
with an object and the direction of its contact force 
with simple structure. 

SOLUTION: A detecting part 1 with plural detection 
elements such as a strain gauge is stuck to a nail 10 of 
a finger. When the fingertip is brought into contact with 
the object, strain is generated on the nail. The strain 
is detected by the strain gauge of the detecting part 1. 
When the fingertip is shifted at a state that the 
fingertip is depressed on the object, the direction of 
the distortion on the upper surface of the nail to which 
the detecting part is stuck is changed depending on the 
shifted direction. The strain gauges are stuck to at 
least left and right, furthermore, up and down of the 
nail, a signal to be transmitted from the strain gauges 
of each detecting part 1 via a lead wire 3 is processed 
by a signal processing means 2 and the contact between 
the finger and the object and the direction in which the 
finger is shifted as a contact state are detected. The 
sensor is utilized as a pointing device in place of a 
mouse, as a detecting means of cooperative work between a 
person and a detecting means to make skills of a doctor 
and a craftsman into data bases, etc. 
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[IS#Jg4] ^Xli£(£>micfclt£i m±(7)ffiFjTa)JRcD^^XIi^ff^lc^a-r^a$^ttl-r^^ 
[Ii*JS7] MIEIi^lll 7bM6Jl<£>F*3l ilfE«(7)m(c^-r^i2>-tJ-^n>t 0 a.-^fz:g^|L, m 



[0001] 

[fgBj^M1-£&ffi#I?]*S£BJte. A^5fe^ifei^lcM^fcy. ffi^LfcC<h^tti1"^i^: 

[0002] 

<h£$£fciit* •S^OTfe-S (Stephen Mascaro,Kuo-Wei Chang and Harry Asada TFINGER 
T0UCHSENS0RS USING INSTRUMENTED NAILS AND THEIR APPLICATION TO HUMAN- 
ROBOT INTERACTIVE CONTROLS DSC— Vol. 64, Proceedings of the ASME Dynamic 
Systems and control Division ASME 1998 91 — 96H #88) „ 
[0003] 

tfcy. mmmfim%\zmmLxmmx*2z&ott<DxittiK m^mmzmmLtzzt^ 
^mr^(D^x\mmti<Dij^^T^z\tiix^tj:^ti^mm^Lxi^o 

[0004] 

mm&mk-?ztztb(D3i®i±t&mm%m%-tz>tztbiz > ^sgBj^-tz^+m. ttteRoiKizte 
#*ti^v-r--ti-i &L±<Dwm<nm*i-, mz^\t.mt\zmmr?%m&tk\£-th&Ltoww.w.z 
*u mxwte&wHtzt$±c&jK<Dmfr&&itiLx&m$:feftir& 0 mimuu&jRiztett 
-r^>rtt> i Jizm\i^JKizmm^^^WL^^o mtz&&\iuiz, fci.ow.tt&zm-xfa 
om^^H^^ta-r^^imm^mpL^ztiz^x. mzw.&-?%2$fof5ft, j&m&zmz 
mmtemj5fa<D&m&tiz&th-?z>&o\zirz> 0 ^-lt. mmm^^^m^^m-t^m-^ 
mm^®z^xits.<Dtpiz%imi- ; &t>\ t,L<it. ^te£<Dmizm$mmzmMir&&oizmf$. 

L, Z(7)iz>^^L^A(D»i^gS[cLr^iJL^t^5lc-r^ 0 mz. C(D-tz>^=i>t 0 zL 

y^/^'TX^^'ltfgA^^SiLr^Jffl-r^c - -, - 

[0005] 
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ii^s^si*. m2(DiiiiS^s«hi^^icfiii^<Dmi^^^«-§-^s^5^ffli>f-A^ m 
Ki/ttjav t$W}tf'PU^m'g\a3i. z<Dmm&m^&i£. mmzmm\-t-r\z, itmrnm 

[001 nx. u— K^3(Dft^y[z^u^i/^;u&Mii(Dm^«^$aa-r^SBWT^mLTtcfc 

X. &mtmmmteLtzZt&&liiirZ>&?lzLT=b&^o 
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xmi$.z*it-mft- : £&iii- ! rz>&$nmm'\ a~ i d£+^tfci~4&@EgUio z<Dnmmmx\z!R± 

<Dmtt&2^<DnJ5fa<DMfr : £:&tii-f ; b&vlzLX^Z> 0 31^— v(M<*M£*PW*) 1 a. 1 b\t 

^T, Wfrf— Vl a(*jTlO)«JfC % m.H>f— *J1 bltJROGMlZ. cteJR<DSfc3Sfi'J 
IC. Wfrf— *JldltJR(D^7imiZ®mfl&tt£*lX^Z> : t><»t-fZ> 0 ^"LT, l&<D»t<!:LTI±. CCD 

[001 3]M5Ii. C<D^>+^[^^m(7)^^ai^^*J^SlCOt^Tl^B^^fc*>CD^i5feCD 
mM&Tr^m&mxfo&o &fc\ ®4(Z7FLf-4;|&CD^«?f y— v(Df*^ ^C0l^¥-v1a, 1 b<D 
<^£jfvLTU£o 15(a) \t^^O^20tn^mt\^X^ls^m^r^(0X. ZOftMX 
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ra^(^S^t>*J:bTflgW^)1 1 ^J±|g^$g:[t^fgm. JUl 0(DMiJ$-ff L±lf ^x}:^*^ 
flit, Ml Old*. ^EflM-e^tL^cfcd^iEcD^E— ^>h^Pt5^ 0 ^(Dtz&b, mi O0)±@-ef£J± 

.fia^-a^ mio(DT®^(i?io?iy^^^i:^ 0 miocD±®i::^&£tt£ftf-2*fc<DS<^f 

-via, 1 bl*&l-J±l£ll<?*£® It^Cirlc^o 

[0015]M5(c)tt^^20|cm^#LOlt^^l^^l^[^»^ii^^^B<3lcaL 

mio-^#i2ii*i?prB<]i^^fS]ic^i]!]-r^o *<r>tz®>, mo<r>is. , smmt.^±.\i^>wm% \ 

mi0CD«J3ifi^li3ltT[f6±i^flKo CHlc^U. £EPM1. M2T?^-Tcfc5ic. JU1 0CD&MX 
liiECDffllf^— ^>hM1 rfllOCD^fJj^ttMcDftlf^— *>hM2rf)MiKo ^(A^, Jft1 
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J5fa)<DtllzMm?&m$:.'ftffiLX&&-fZ>Z.ttfT*Z& 0 ±j&l.tztt<Dm?)-?—i}l a % 1b<£> 
&(-;£<A^y-vM£ffi(W!N&;frft(D^ 

^MtD^^ai-r^cth^r^o tt<r>m.H>f— via. i b*^^ai£;K<§>^cDM£8Mx 

[001 7]X. mi 0lZfclt>5,J|(D$fi^rFfi]CDt>-r<^^ai-r-?>, Il4|zm£^^— y1 c. 1 dlcfc 

i^-ci*. n %^fn^20[zm-^[z-f^t. k<d ±mitt\imm<Ktf±c. mmftf—vi c , i 
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[001 8]fc*£U ^m^^WEL^^ii, mi^cfc^^^^Off JE^iJglC^oT. Jg^HtjlC-T 

%\-t&<D ^(Dtzisb, fi(D$&J5fa^(D&W}izttLX. ^m^n-f^Ltmte&W&t&E. 

mxzz&ote&wizmftV-it&mJttrtz&mtf&Zo 

[001 9]kLt(Diiy. ^-^-v£l &JR1 0(c^*i£W^Z<i:-em5feT^^^$WJ±L^^^ 

teffi-^ fo<ntt^foomfr*&ft^%&=i\zfc<j)tt[zw.H>f— v£^a£tt-r*u*\ 
r^o^m^KDff i±. suwEL/c^(7)^^iS](D-ri=)L^[S]^t±i-r^c<h^-et^o Mi-, m<D 

i>(m^t^mm)^mr^^^^^<DmizmM^^tiz^x^'0(omo)WE.mmmi5 

[0020]X. ±5&L^cfc5l3 s m<^*a^c7)^f>LCD^A<?ftl|[z^ai-e#^C«l:^b. Ml. M2lc 
20<7)mfCC(D-t2>-^c7)^PaJ^^^MLT, p5]£-;5<E*i(mi£AML 
JI)(7)^<D-rbLT% ^cD^lb^lfictLT^L. ffe^m(0iJ^[**^)<7)^c75-rbL-C\ 
±T^I^](7)^ii<!:LT^L, i:*»b^-*(Dli(DffEr% ^<DteS<D*Vvh*gS<hLfiJffl-f & 

[0021 ]M6i*. mm&w^®55uz2<D\Ei&ffij&(D-mT\ zo-t^-v-zmi^mmzfccx , 

-vi a-1 dc7)^ s mft¥— VI a, 1 b^fiS^.. Sth^CD-r^L^iil-r^fc^C^I oaM££flg& 
[::ft««^S^f&0>«fc£omi£A^U8[3^^ 

[0°022]#^>f— 5?1a, Ibl*. ^'J^vSl^lCli^^Tfcy . C(D^U^vl£]£S(7)ttl*l*T 
V^31, 32lC^oT^tt€^*S$tL>g,o mtDS^I^^^tLfc^^y— i^l a. 1 b O «U CD ±^ *S 
§§31, 32<DtB^(*J0^33, M^34[CA*^tirL^oM^34-eii.mi0(7)2!Ei|lJ(Zlsy 
#ltbHf_^y— v1ac?)^'J^v[Hl£Sc7)dl^^iti|iI-r^T>^31 <Dtii*l«-S§-frb. m^tJlC 
IS "J It ^fttzMHf— v 1 b(7) ^'J v [H ttj ±i ^i|iS-r^T>^ > 32<7)tii±lte-§-^MC^<fc : 5 

[0023]M^<Dft73l*J:bi£^35lcA±l£H. IE<D^SS^mJ± + E1 cfcy*Gt^#* I£J:bi&^ 
35^bttS^J^til-rcfcai^LTL^o X. M»:^34(7)tiJ^lliJ:b^36triE(DiSS&>i«|± + E2 ( »: 

tbi££*u mwcmm.E.+E2&vn^t&z. i£j£S£3t36<j:yt±i7j£iiiu m^aic-rb^fcch 
mwn£m.f±-E.3&<>M^t$\ziz, i^ib^37cfcyt±i^$tiiL. m^iz-r^^tczt^Tik-rm 

[0024]3U*H§-38I*. ttm^35<DiHt!t. l±$£i&36, 370)ffi*j£^;ft^;ftJ5$E£l±f-«#£A 
*|-f37vK[H]S&T?fcy. Z(7)TvK[l]i^38(75ai^rm^cfc^^^(Dm^^l±^tB-r^fflJ± 

[0025]^IC. C0«^S^IS<DKl^$iji0^-r^o £"f ^M^vlElS&lCO^T. ^>tf-v1 a(7) 

^y^vtuss^ijizixyijfeBj-r'So ^y-vi a^sfctfis^xt-f miz^-r ^aic^y^v 

http://www.patent.ne.jp/patent/cache/meisaisho?kind=a&year=2001 &no=265522&us... 2003/01 /24 



(54)[*^<D*fHm(cSt*«i2>-9- 5/9 ^-v 

[oo26]^fc\ KM*fBJWz"r«fc«>i^ m***?— s?iaJ2i^a>»*a(pr**iln:**#ti s )a)«tn:tt 

K^'J^S/|lIKf-EP*P"r-5«JEA<+Ei:-r*i, dJ*i*ffVout[*&©<i:?t::£:i> 0 

[oo27]2otD@sigtfl;i=g!E*L«s«3S&i , s^y— vi a &i;Dr*fttn;icg(E*i.*«3fEi2tr*i, 

2Ri1=E(R + x)i2 = EVout=Ri2-Ri1 =R((E/(R+x))-E/2R}=E(R-x)/2(R+x)J; 
[0028]x=R(D<!;^ Vout=Ox>RCD<!:£. Vout= -x<R<7)<!:^ Vout=+-?-ZT% *S5fet?*tSJ. 

^ajLSfctfixiiR^y/jN^^o m.Hf— s?i bii^io^y^^ttiLtstafiixiiR^y^ 

-t^ISS* mft¥— v1a«0(7)T>^31<7)m*l*iE<h^y.^y-i?1b{|iJ<DT>^32 
ODtti y. ittlfSl34(Dm*l4iE^So *LTC<DMg:3S34<&fcti*rf><IS:SmE+E2j: 

yjfti^i:. jt«*36i*^iz}i^-rp>*tLf=^t^-raOTSR^tii*-r*„ 

•ea)ftfitx*<*!j}WflSR<*:y^<^y. T>-^3i ©aiAiii^4. &o>m.fr>f— isibizmmzti 

&t#y, ccDtti*{i7b^s«i±-E3cfcyi£^<h. jttfc*37^bffijb<;acrcrb£*ifc^fc£^-f £ 
«-§-sL^tti^-r<5>o 

[0030]-^, $g$fe-c#*«D20£#jE-r5f£i-n?, JS5t$-rt>*^i^»^(3i*. a5(b) ic^-r* 

WHf— isl as 1 bl*t : fclclEiSS$*L-t<D«*affi(±R«fey'J^<^yT>^31 , 32^5»I**lc 
JEOmE.^iHti-r^Ztlztji^o ^(D^m. 3ftlf#34fl)ai*mBEr*. Jt«*36. 37(D^^S^ 
®J±+E2<h-E3<DP B 1£:fcy> tbR*36. 37riNb[*&[~ai7Jf£ai£;tvSi:^o L^U J]agit33fr 
b(*T>^31, 32<Daj*mE^*0WLf=mEA ? ai^> C<D®E#J:tiM35[Zl£3££;h/Cl^ 
iE<7)S^miEEl *y*<35:«i:, za>hb^§&35^bffi*m#^aj$tL^o Jttt*36, 37^blii±i 
a«-S3-jb<m**i£l^b, 7>K[US&38frbte> m**<m$Jh.. *iSfc*^fi&l20£#l±U--;i<!:£ 

C0031]-*,m^<D*S(*ffi)l«ltfc^tt»1f^««^Sf^LrtM6tl^4i^S^ 

mmizmm^cDmnuii^om^x^ mf±tmm<Dtto-r*uz&z>m^<n3'D<Dm^$: 

(Dr^L«^*±T*lPl(D»»«#tKy*to*Zi:(Zj:oT,fi*±Ta)«lft*&^**C<D«^ 

^-^^L■r>5>«fc5^-■rH(^cJ:o^o'^ffc^ asirr £i§^ic[* s laeicfcivc* mn&33, it^3 

5, 7>K@S§38£/&^Xtl£lt3&^[*^o 

[0032]C5LT»btL^, #J±lt-5§-S P> Sit-^-SR, fcfc-^SU ±m^. T««*Mltt?/<— V*" 

£frb, tftW£*«&-*-£o ^^TMi^<W^r^^b(D«-§-^/N 0 — v^-;u=j>t°zL— ^ilcDnas 

[0035]X, ±^L/S:OT«lS¥-IS:-C[*. *S5fe(CJ:**rSl%l<D#IEt. ?i<7)-TbL;SpS]£&£iJ-r£ 

3<oai**-?-a)**ttffl-r*Lii <fc<. co*pJ|:*33<2)aj*<7)^#$ic«koT, 0iJ*.ii\ *— v;ua> 
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[0038]1 -ZXDJRlzmmZMZl 0(D^*PSIS1 I^ICjR<D^^lB](7)Si^^t±5-r'g)2oa)^*n^ 
[0039]X, &»»£«»(Dft<0mi::ffi*$-t±T\ -tz>-9"£«J*U #Jg<Bff MWC#LT\ •£ 

ti^timmzmz-ex. &miz&&m^m^&mz>&?izLx : b&^ 0 mz-i£. 5*<o*ga>mic« 



mw<D®im]*nwit, -t^kLxcDmrnm^mx^tz^. &mm&ma\z&mi,?&*><Dv 

fl(Stta©*fl)£fcfflT£££A<T?#*fctf>, *iBS$R£, k~iE>z>lzk~<DmJ&W}frLXl^<Dti\ 

tf -l_ ^^m-r^v^m^. ±^t-^iz^ z<Diz>-*iZ'^mxmMtf^%x&z>fr*. za> 

iz^v-^^^mizitt>^n-^^^<f^yU^tLxmmx^^<Dx^ 0 

ioo4zi^^xmmmzm^xmzmn^n^mmmzi^m<DxmzB^t^<o^ 

tztzsb. mmm&w.mtomzML*i&z£tfT*z-r* mm%&&tfnzt&&ffiwzmmtimx.h>*i 

[oo43]mi^. Eefi^-srLciyj^rzyjcD^M^-eii, «&iH^fcElsii<D±«Wfc*y 

■r-^tt#t)*L-r. w*it>WIAfl)illM'5:ftfiircJ:oT3£^e)*LTL^fc, CKD^^cDfc^Lr. 

-Mt\z&-o<wm<r>™mt. &m^m(DT—$^-*<tiz&r5<&tfe-mm(DmRt&ftuk* 
[oo44]$bici* N n7$yhtAk<D&mi$m&ftom&iz*mBx<Diz>v&mm-rti\£. xt><m 

(D, A<Df**»ft£n7fr;/M=fcS"r*Z±:j&<-C«o 



[Bl2]*fe^<DSR2a)3gJl5»JII<D«EKIl|-e35*o 

[ia3]*ie^(Dse3a)3iifej»fi8<D«si2i-efc*o 
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[^<0|jiBJ]l ^SnSflla-ld ^^(^>f-v)2. 5 mm&mm U-K«4 gf!6 
ffi^tt©f-f/NV710Jll11 ffcffl«12#20 ^St«a31. 32, 39. 40 T>^33, 41 ft* 
3§34 M£$35, 36, 37, 42, 43 J:bi&3£38 7>KHliE& 




http://www.patent.ne.jp/patent/cache/meisaisho?kind=a&year=2001 &no=265522&us... 2003/01 /24 




1 c 




1 d 



i 



http://www.patent.ne.jp/patent/cache/meisaisho?kind=a&year=2001 &no=265522&us... 2003/01 /24 



(54)[*M(D*fHmi=»»-r«-b>-y- 



9/9 s<— v 



33 + El _cr J 



3 5 




1 a 



1 b 



(a) 




20 



7777?77777777777777?7777777777Z?7? 



la lb 




20 




zo 



http://vvww.patent.ne jp/patent/cache/meisaisho?kind=a&year=2001 &no=265522&ua.. 2003/01 /24 



